The effects of glucose and insulin in culture medium on the release and cellular content of~-hexosaminidase were studied in fibroblast cultures obtained from patients with type II diabetes and from control subjects. The release of -hexosaminidase was (positively) correlated to extracellular glucose concentration. The cellular activity was not influenced by glucose. Insulin had no effect on the cellular activity or the release of l3-hexosaminidase. The results were similar for both cell types. It is proposed that increased plasma levels of lysosomal hydrolases (e.g.~-hexosaminidase) from human diabetics might be due to increased release from cells exposed to elevated glucose concentrations.
Lysosomal acid hydrolases are involved in the intracellular digestion of endogenous and exogenous macromolecules. In culture certain cells. (e.g. fibroblasts) release lysosomal hydrolases into the surrounding medium.' Conditions analogous to cell culture may apply in vivo where lysosomal hydrolases are found in extracellular fluids in addition to their intracellular lysosomal location.
Previous studies have demonstrated increased activities of several lysosomal hydrolases (e.g.~-hexosaminidase,~-glucuronidase) in plasma from diabetic patients in close correlation with blood glucose Ievels.v" In the present study we have therefore examined the effects of glucose and insulin on the intra-and extracellular activity of~-hexosaminidase in cultured fibroblasts from non-diabetic and type II diabetic human subjects. glucose tolerance test. Diabetics were noninsulin dependent (type II), not prone to ketosis, and were on treatment with diet and, in two cases, low-dose sulphonylurea. Fibroblast cultures were established from 3 mm skin punch biopsies taken from the medial aspect of the left upper arm after informed consent. Ten to 20 explants were incubated in plastic flasks (NUNC AlS, Denmark) containing 2 mL minimal essential medium (Flow Laboratories, Scotland) with 20 mM HEPES and gentamicin 0·1 mg/mL, supplemented with 10% heatinactivated fetal bovine serum, L-glutamine and non-essential amino acids. The flasks were incubated at 37°C and left untouched for 10 days to allow adherence and primary growth, which was usually observed within 2 to 3 weeks. The medium was changed twice a week. Subcultures were obtained by the use of 0·05% trypsin/O·02% EDTA. Cells from confluent cultures were trypsinised into experimental dishes and used as described. Cells were used in passages 2-8.
Materials and methods

CELL CULTURE
Experiments were performed in petri dishes (9 ern", NUNC AlS). After trypsinisation the cells were grown to confluence in the dishes. They were washed 3-5 times with phosphatebuffered saline before the start of experiments, which were performed in 3 mL glucose-free and sulphate-free medium (Flow Laboratories) with appropriate additions of glucose and insulin,
